Regulation of p21-activated kinase-independent Rac1 signal transduction by nischarin.
Nischarin regulates Rac1-dependent cell motility by interaction with and inhibition of the p21-activated kinase (PAK1). In addition to regulating the activation of PAK1, Rac1 controls multiple downstream pathways to regulate cell growth and differentiation, as well as cell motility. Signaling by a constitutively activated Rac1 mutant deficient in PAK binding (Rac1Q61L-40C) was examined to determine whether Nischarin impinges on these other Rac1 effector pathways. Nischarin formed immunoprecipitatable complexes with Rac1Q61L and Rac1Q61L-40C when the proteins were co-expressed. In NIH3T3 cells, Rac1Q61L and Rac1Q61L-40C stimulation of a minimal NF-kappaB response element or the cyclin D1 promoter, a downstream target of NF-kappaB, was inhibited by co-expression of Nischarin. Additionally, suppression of endogenous Nischarin protein with small interfering RNA in PC12 cells enhanced Rac1Q61L and Rac1Q61L-40C activation of NF-kappaB. In further support of Nischarin suppressing PAK independent Rac signaling, foci formation in monolayers of NIH3T3 cells by Rac1Q61L-40C in cooperation with c-Raf/CAAX was inhibited by the presence of Nischarin. Nischarin alters the cellular localization of Rac1Q61L and Rac1Q61L-40C to vesicles and this positively correlates with the repression of the Rac1 signal. Thus, Nischarin, in addition to regulating the PAK strand of Rac1 signaling, can also regulate other links in the web of Rac1 signaling pathways.